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Alfalfa is a crop which should be given serious 
consideration for commercial production in .Ha­
waii. Under normal conditions, it is possible to ob­
tain as many as 11 cuttings per year in Hawaii. The 
best soils for alfalfa production in Hawaii are deep, 
well drained, neutral or slightly alkaline, free of 
rocks, with slopes of less than 15 percent, and of 
relatively low elevation (1000 feet or less). 
The physical conditions of the soils in the Hoo­
lehua and Maunaloa regions on the island of Mo­
lokai meet the above conditions and can be ex­
pected to produce yields sufficiently high to justify 
the study of alfalfa production as an alternative 
use for the lands going out of pineapple production. 
Pineapple fields in the Maunaloa area of Molokai are typical of lands 
that will be available for other crops after 1975. 
Hawaii Agricultural Experiment Station • 
Alfalfa Production in Hawaii 
Goodell et al.(1972) suggest that alfalfa can be 
produced either for sale as hay or greenchop (:for­
age). Greenchop can be dried artificially and con­
verted into alfalfa meal or alfalfa pellets. Hay can 
be marketed in either baled or cubed form. "Well­
grown alfalfa should produce 12 to J3 tons of dry 
hay or forage product (about 15 percent moisture) 
or 45 to 50 tons of fresh-cut forage per acre per 
year." In regions of low elevation, these yields can 
be obtained in about 10 cuttings in the year planted 
and 11 cuttings each year thereafter. 
Alfalfa has one of the highest water require­
ments for optimum growth of any field crop, ap­
proximately 4 acre-feet or 1188 million gallons per 
acre per year, which can be supplied by either 
irrigation or rainfall. For most arid or semiarid 
conditions in Hawaii, such as on Molokai, a min­
imum feasible irrigation schedule for alfalfa would 
be 1.5 to 2 acre-inches per acre every 2 weeks or 
about 4 acre-inches per cutting, except during 
periods of heavy rainfall. 
A major problem of alfalfa production for sale 
as hay in Hawaii is the curing or drying of the 
crop after harvest. The cut alfalfa must be dried 
to below 20 percent moisture ( 15 percent would 
be optimal) before baling. The alfalfa will usually 
have to be dried by artificial means during periods 
when rainfall and humidity are the highest. In 
areas with weather conditions such as Molokai, 
adequate conditions for natural drying probably 
exist during the summer months, but artificial 
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drying will be necessary during the winter months. 
If there is a market for both greenchop and forage, 
hay could be produced during the summer and 
greenchop during the winter. 
Alfalfa production for final consumption on the 
same island, given adequate growth conditions, 
should be a viable economic activity in Hawaii. 
The per acre costs of production in Hawaii will 
probably be significantly higher than the per acre 
costs on the Mainland, but sale of the product on 
the same island as its production will avoid ship­
ping costs, allowing Hawaii-produced alfalfa to 
compete favorably with alfalfa imported from the 
Mainland. If the product must be shipped to an­
other island for final consumption, the addition 
of shipping costs to the costs of production will 
force the selling price of locally produced alfalfa 
above that of alfalfa imported from the Mainland. 
Factors Limiting the Feasibility of Producing 
Alfalfa 
I. Cost ofproduction. For alfalfa production on 
Molokai to be feasible, the total per acre per year 
cost has to be sufficiently less than the gross per 
acre returns, to guarantee the owner or operator 
an equitable return on his investment. Two costs 
that will be particularly important in determining 
the feasibility of alfalfa production on Molokai 
will be the per unit co.;t of water and the per acre 
land rent. Another cost that may become highly 
significant is the cost of a hay drier, if one is 
needed. 
November 1969 saw the first flow of water into Molokai's 1.4 billion 
gallon butyl-lined reservoir. One of the world's largest, it stores water 
for both rural and urban uses. 
II. Scale of operation. In alfalfa production, as 
in almost all of modern agriculture, substantial 
economies can be realized by increasing the size 
or scale of the operation. On Molokai, the scale 
of operation will be limited by economic and phys­
ical factors. Two physical factors that directly limit 
the possible alfalfa acreage are the absolute quan­
tity of land available and the quantity of water 
available for irrigation purposes. Economically, the 
feasible alfalfa acreage will be limited by the quan­
tity of alfalfa demanded on Molokai, and by the 
relation between per acre returns, fixed costs, and 
variable costs. 
III. Infrastructure requirements. The necessary 
market structures must either already exist or be 
created to handle, process, and sell the alfalfa 
produced. This would include such factors as stor­
age facilities, drying and processing facilities and, 
most important, a market for alfalfa on Molokai. 
Shipping costs would force the price of Molokai­
produced alfalfa out of any market not on Molokai. 
Alfalfa Production on Molokai 
The number of acres that can be planted to al­
falfa on Molokai is directly limited by the available 
supply of water for irrigation. Given the temper­
ature, wind, and humidity conditions existing on 
Molokai and the implied evapotranspiration rates, 
an acre of alfalfa would require as much as 6 acre­
feet of irrigation water to achieve adequate yields. 
If we assume that, on Molokai, an average of 4 
acre-feet of irrigation water is required to produce 
an adequate alfalfa crop during a normal year, 
and we allocate half of the water currently being 
delivered by the Molokai water project to alfalfa 
irrigation, no more than 600 acres of alfalfa could 
be irrigated. 
If alfalfa is to be produced for sale as either 
greenchop or hay, an operation of 100 or more 
acres would be feasible if there is a market for 
the final product. Alfalfa production requires 
mechanized methods to become an economically 
feasible activity, and 100 acres should be the min­
imum size to effectively utilize the needed equip­
ment. The per acre cost of production of alfalfa 
would decrease significantly as the size of the 
operation increased, due to the better utilization 
of the equipment and the ability to use efficiently 
more expensive equipment of greater capacity. 
If hay-drying is a necessary part of production 
activities, the minimum feasible scale of operation 
increases significantly due to necessity of effec-
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tively utilizing this expensive piece of equipment. 
The minimum acreage of alfalfa needed to support 
a small hay drier would probably be at least 600 
acres. 
The production of alfalfa pellets requires large 
scale and expensive pieces of equipment and is 
not feasible on Molokai due to the small potential 
production base. 
The potential demand for alfalfa and the form 
in which it is demanded also limit the number of 
acres that can rationally be dedicated to alfalfa 
production on Molokai. The sale of Molokai-pro­
duced alfalfa to other islands is infeasible due to 
the high interisland shipping costs. Assuming that 
there is at least some potential demand for alfalfa 
on Molokai, it will be highly inelastic because of 
the limited demand and the lack of alternative uses. 
The price ceiling will be fixed by the cost of the 
nearest imported or locally produced substitute for 
alfalfa. The potential acreage of alfalfa will be 
limited by the demand for alfalfa on Molokai, as 
there will be no market for any production in ex­
cess of the quantities demanded on Molokai. 
At present, Molokai does not have a feedlot or 
dairy operations, typically the two large users of 
hay and forage. The cow-calf operations on Molo­
kai (about 2000 head altogether) could represent 
a small potential demand for alfalfa. 
Conclusions 
Although alfalfa is expected to produce sub­
stantial yields on Molokai, the lack of effective 
water supply limits the physical possibilities of 
growing alfalfa. The lack of demand for alfalfa 
on Molokai forces the author to conclude that the 
production of alfalfa on Molokai would be an ex­
tremely questionable economic activity at present. 
However, if the demand conditions were to change 
due to increased livestock production, for exam­
ple, the feasibility of producing alfalfa would still 
be limited by the cost and supply of water for ir­
rigation purposes. 
Molokai cow-calf operations represent a potential outlet for limited alfalfa production on the 
Island. 
3 
SELECTED REFERENCES 
I. Goodell, Dale N. and Donald L. Plucknett, Pro­
ducing Alfalfa in Hawaii, Cooperative Extension 
Service, University of Hawaii, Circular 456, 
April 1972. 
2. Land Study Bureau, Detailed Land Classification 
-Island ofMolokai, Land Study Bulletin No. 10. 
University of Hawaii, June 1968. 
3. , Monthly Probabilities ofDifferent Rain-
fall Levels, Technical Paper No. 4, University 
of Hawaii, July 1961. 
4. New Mexico State University, Economics of 
Baling or Cubing Alfalfa Hay, Agricultural Ex­
periment Station Bulletin 563, ' June 1970. 
Map and photos courtesy USDA Soil Conservation Service. 
5. Reed, Charles E., Cost and Efficiency in Alfalfa 
Dehydrating Plants, Technical Bulletin 124, Kan­
sas Agricultural Experiment Station, Kansas 
State University, August 1962. 
6. U.S. Department of Agriculture, Alfalfa Dehy­
dration, Separation, and Storage: Cost and 
Capital Requirements, Economic Research Serv­
ice, Marketing Research Report No. 881, May 
1970. 
7. , Guidelines for Cooperative Alfalfa 
Dehydrating Plants, Farmer Cooperative Serv­
ice, FCS Information 68, October 1970. 
Hawaii Agricultural Experiment Station, College of Tropical Agriculture, University of Hawaii 
C. Peairs Wilson, Dean of the College and Director of the Experiment Station 
Leslie D . Swindale, Associate Director of the Experiment Station 
Dep. Paper 6-February 1973 (3M) 
4 
